Protective effect of a caspase inhibitor in models for cerebral ischemia in vitro and in vivo.
In primary neuronal-astrocyte cultures from mouse brain, ischemic conditions were simulated by combined oxygen-glucose deprival (OGD) for 2 hrs. This treatment resulted in near complete neuronal damage 24 hrs. later and was accompanied by DNA degradation and apoptotic nuclear morphology. Since caspases are key enzymes in the propagation and execution of programmed cell death, we evaluated the effect of the caspase inhibitor z-VAD-fmk. Damage following 2 hrs. OGD could be reduced by up to 56% with z-VAD-fmk (p<0.05). DNA-fragmentation and caspase activation has been also reported in an in vivo model of cerebral ischemia imitating human stroke. In this model the middle cerebral artery (MCA) is permanently occluded resulting in focal cerebral ischemia and subsequent infarction. Since z-VAD.fmk does not penetrate the blood-brain barrier it was applied intraventricularly as a bolus injection given 30 min. before MCA occlusion which was followed by 24 hrs. of infusion. Infarct volume was determined 48 hrs. after MCA occlusion by means of in vivo magnetic resonance imaging. Z-VAD.fmk dose dependently reduced infarct volume reaching a significant decrease of the cortical infarct by 45% when given as a 120 ng bolus followed by 40 ng/hr. infusion (p<0.05). In summary, our study supports the concept that caspase inhibitors are beneficial in brain ischemia.